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[ ^1^ If It * CO IS Bl ] 

^^(^wmji^ ^i- ^ ^m&mff^mmi,cmmi^m ^.^ii . ^ ^ m & m ^ m mm^ - 
w IB Am mmmicmm mmnmnU'i^ic h ^ ^ 9 x-r t -r ^ ^y:f t 

M IB 7° 7 X -7 *ij is L T Hu IB « tl §1? fi >ct $ -a- fc *fli a *t ^ g|5 It ( 

y t . 

I If * II 2 ] 

-r ^ i. 0 m » m ^ ^ t> it X m m^\i t L . 

ml IB :7° 9 X T f ij ffl U T fttj IB « H g(5 jft Id Sft ii# ^ -a: fz^ M M U i:: l$.m ^ M-t :^ ^ 
[ W * rl 3 ] 

fl IB il m Jl (1 , ( S i O . , A 1 2 O , , M g O . Z r O a . T i O > Y ^ O , P 

bZrO,, - PbTiO;, , BaTiO», ZnO) (D m h M {•£ tl fz m it m <D ~ m U ±. 

^±SiS4^3^t^S:-t^!|#mt-t-5»*:3li*fcf4 2(;itB«<7?:/9X-^«ia*}&. 

[W*II4] 

mH&^m&WLi-i.. N i ^«a:%T-3-6%~55%-a-4i'Fe-N i ?^ X h ^ ^ t ^ ¥f m. 
ti-St»*Jgl.2*fc{d:3{c:fB«C07°9X-7*a.a*rjfe„ 
[ W * JI 5 1 

ttl IB ii li fls g (4 . ( S i O 2 , Ala O 3 X M g O , Z r O a , T i O 2 , Y z O 3 . P 
bZrO;, - PbTiO:, . BaTiO,. ZnO) O l¥ ib 31 (f fc ^ !^ (7) - iHy, ± 
<£r±fiS<;^ti-?)::iSr!t#»t-r?>W*il5(cfB«W7°7X^<a.aS^B. 

W IB M S « li . N i « » % T 3 6 % ~ 5 5 %^tsF e - N i » -g- ^ T? fc ^ ~ t ^ i|# fi: 
i: i- 5 If * rl 5 i 6 (>: IB 7° 7 X -7 M a » c 
[ W * II 8 J 

mm-tmS^^'P^Ji < t"b3om*a#*^-ti:, WfB«fiEPn«ffl5ttW«io^JR»i^W«c«JESr 

f^^mmmm^^ m^tz :i t =k t -r ^m>^m 5 . e * « ? ib ic :/ 9 x -v- ^ a 

[ CO p IB Ift ^ ] 
[ 0 0 0 1 ] 

5;^tt7°9Xvt>^iJfflpIt6/i-7°-?X-rfea*-ffiioiUtr9X-v^aiSe(;::M-rSo 
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[ 0 0 0 2 ] 

m?k<D^v X-ririmUmt LXli. 13Pa~l. 3kPa(75tkes^it;^^*^^-C.Si^; 
* F*^ §15 (C Sa L ¥ tf « « Pfl (C it « HE ^ Isp *P 5 iS M p - « ^ . K j^: ^ (75 ^ ftij IB 1^ 

^T{w*Jtt5«iai±. ^«tt7)<e<,^r t i S«»^5iSjvxfcftf^, fiif, ^HEiSff r T'C0 7• 
:7 X- -7 *a g f£ (c o ^^ T #. < (» #8 f!r $ n T l/^ 5 . 

m^i-I. §S as 6 3 - 5 0 4 7 8 ^ $g r » )lf 7^ J ( !|^ if :ir 1 # ^ ) t d > :^ ^ e 

TT- t L^i-^^H e ^iSffl LT. ifi il m file J: ^; , ^|^«^1WT' 

7-7 XN-^iia^r CIII5rff^J*i-S;fy^*5 3fl/T^ ^ ttTV^5» #^¥-2 - 7 3 9 7 8 

^'j^m rnmmf&m] (#ff3:»2#M) {c*3v>t«, ±iaii#wBS63-504 78*o 

*f -C t 2) ct p (c: efe H L ;^ fi ^sjB $ n T ^^ s „ 

[ 0 0 0 3 ] 

#W ¥ 3-1 93880^ 

. 1#M¥ 8-209353* r:7-9X-r5'p-trxfeBJiitJ!^(;5^^j (ij^rp^c 

#M¥9-io 4 9 8 5-*^« f m m ^ m fc ^ m B m j: xf ^ <D m M i 
ii#iiB ¥ 1 0 - 1 5 4 5 9 8 ^<^n fVa^iAmyy :^^!>iimjfmRxi^<Dmmi (i^ffx 

me ^m) (- *3 UN r , *t « ffi E ^ « ^ ia S L , /i- ^ ■a # ^ »p -r s t (c j; o 

[ 0 0 0 4 ] 
i|$M 08 6 3 - 5O478* <2t IR 
1#ll¥ 2-73978*iifg 

[ # tiF «^ 3 ] 

^W¥ 3-193880*^$B 

[ # 5: fS^ 4 ] 

1* 1^ ¥ 8 - 2 0 9 3 5 3 $g 

[ iStlS^ 5 ] 
!!#W¥ 9-104 9. 85*^5;;^ 

[ # W «^ 6 ] 
#M¥l 0-1 54598-§-<ki;# 

[ 0 0 0 5 ] 

[ ^ 0^ A? ft: L J: 9 ir i- 2. IS M ] 

L ;6> L /i^- e> . ti^ * T W i 9 f!j1 S ,^ o „ * ?S # ^ 1^ ff^ L M ^ . ± 5* 

<75 i|t 1^ ^: 1 ~ 6 W /-js S ^ S « -T?- . fe!; a * W x)5 ^ JR i- CO # T- afe S i- (c *3 

tt. il^rpXiS^ 1 . 2, 5. 6 (c fa «j (73 fj^ #f -f « . Lfct^/^Ei /<eoT*5 
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[ 0 0 0 6] 

^ m ift ±m ^ ^ X ^ i\ tz h (D V h ^ . i^%E,&mcoj±:^ir X'^'^ Lfz ^ -MLM-r 

[ 0 0 0 7 ] 

^ m m u ±m m ^ X ^ ti fz h (D X h ^ o lo 

tfi ^ M IS S 3i ?L ;0> - & t~ ^ J; 9 IC ia ic fi *a -a^ lt T « ti i U . ±%S.7S:m (D !± ^ <D :J^' 

^mmMm^i\H\cm^ixm^^^ :^y' t . mm^mmmmii^mm^ mM uxmmnm 

TL ^ S ffi to ^. ffl :^ ?r ^ X ^ -r § 7^ y*^ ^ , ftij IB y° ^ X ^ ^ij ffl L T SiJ IB 

m « §^[3 35 ^ lit ^ a *t ^ W ^ ia M a ^ * ^^Ayfzy'yX'^^ 

m:^mx h ^ o 

[ 0 0 0 8 ] 

mmnm^i^^-^^i^ ^ I ^ \^^nmmn^i:>-^x mmtf> t l . ^ m m a s rt:^ tt 

^ ta s: 3i ?L 1^ T m 6 X y X t . m m± m mm m m j£ ^ M L X m mn 20 

a ?L §P ^> § ;^ 5r X> X i: f 6 7^ >y X t . W fB X ^ X Sr ffl L T IB S ti ^ » 

^ i# $ -tt ?t ^E£L a ^ w {c SI to a ^ « i- ^ ^ A/ X V X to a ffi 

^ o 

[ 0 0 0 9 ] 

^tf*L<tl. ±3£fit0^mft:Sfi. (S i02 s Ala O3 . MgO. ZrO. . TiO^ 

. Y 2 O. . PbZrO, - PbTiO, , BaTiO. , ZnO) CO m h M ii^ ^ tz m 

itm<r)-my^±&±^&':i^ti'^'Mf±y'yX-^mim1Jmxh^. 

iE^c:^?*L<(i. ±j&(Dmwc(^MmiL^^'t ^^m&mn. n i ^ « & % x 3 e % 5 5 

%^t?F e -N i ^^^T^fc^X^X-^toa^-feT^fo-So 
[0010] 30 

mt^Wm^lt^-'mir h ^ 0 \cmmMU^t^^tzmmt\^ t . iSffitoaffl;^;^:^^:v^US/^:;tt:^ 

i5ogp<h. ^mx^tzmimmmxh^o 
[001 1 1 

, Y , O . . P b Z r O . - P b T i O . . B a T i O , ZnO) (D m h M it tz m 

M W * L < 11 . ± a ic (7) K ii ?L * i- -5 S S ffi . N i. 4- K » % t^^ 3 6 % - 5 5 

Vo-^ F c - N 'I ^x h ^ y y X' ^ mmmmx h ^ . 4o 

[0012] 

CO ^ ^ . m m ^ m m m ^ ^j: < t h 3 m ^ io . mmmf±wM^v>iftmi^<^^mmm 
m mi± ^ m M-t ^ m 1 1. . m , ^ s s « w o mj ib w a ?l ^ tt ^ « ^ $ij m^^m 
f£^^m o:>^mmm\::^^mir^m^mmmmu^mx. fcx^x-rtoa^atLT>bJ;v^, 

[0013] 

mm ^ m-t ^ :i t X h . # ?L ^ ^ m &m (r>Mm^i(r)its -^-v^mmi^^< y a ^ 

it^r..i(c:J;f9. #?LJ;iX^X'r^^i$-ii'^-^-e$)5o ::tt(::J;t9:*ciEf»cotoa»^ 

W & to s ^ fg t 6 o 

i- 7k . * ?§ 0^ . ^ i^m h ^ ^ 0 ^ 6^ m L fz M ^ mm ^ ^ m -^t s mm so 
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[0014] 

ii?LSrft:^i #»ia^5 r i J; 0 4a . ^ « « « f4 , ^ 

^«S|5^^-wmi, ?Lg155>(75rti t L < (ill i cOT^-^i' h tb(iffifflcofig«{C J; o Tigg: 
* ii /.f "b w ?r ffl n (i J; /jJ *s ^« S« (1 ^1 -i^ L ^ « f*: * ffl V^ X @ f* M m f* B ?r Bit 

{0015] 

rid. * IS (7^ -7" -7 X -7 S « tt W S fe? ^ CO EE ^ Si| » ^ ffi a ffl x U K JS I* 
[0016] 

m-^{±. -msr^asfflfitgi ^^ 5 t t>T'# So z=e*3. 4a SI *t * §15 W (± -f L t |^it b t 

[0017] 

I mm (D "Mm mm] 

^J:^^ LRlt#.^- :^ ^ mm fL 2 |c it r •-• It Ic fli: # ft It S x )g A 5 i . » A t= 5 r 

[0018] 

[0019] 

9 . J « :^ rm t « It) (c ) 5^ W - :^ PbI Pi *3 ^^ r IS U fc ;^ •> tft X t J: < 
[ 0 0 2 0 ] 

fcj; 5 fc:tticcr)*:a?L 2 ^^L. mmwm 9 x^mm^h±±^^m.&m3 a iTin^jus 

« 3 b i iK-^g 1 0 x^m-a- $ t^fc«3g i o T v^ S o 
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[ 0 0 2 1 ] 

^^iM<r>mi&(r>-:^ y x-r mmmmic^ ^mm^ m i-tzm^ CO mm^?> (Dm mmx' h ^ , 
^i^-^m^^ 3 b m <nikmMi±.<r) i&m-^MM<n o N - o F F mm ^ m t ^ o Mtc jkc* 

[ 0 0 2 2 ] 10 

2 2k«-f-lrJctii'»S * 1/^ t , y tt ^^ r i , » fl*, 14 r. t ;0i , gjft 

f*:75^*fe»55«LT-^*j!:«^S|g^i-57tJ6T'*>5o «6^fiS«®ffii:LT(l, 10 0VJeA± 
CO t^- *4 ffl t- 2. r. t ^ L , 

Jtpm^c* i« VN|^ is|.^ ffi^ i- .5 a s f4 > i*«^{-^i-a5m« i: jiioffi-ttwiiWjE i:: , wk 
mmm <nmm^mMi:nM-t i> t ?5s w t o -c . ^-^y^Wim^mwx^ ^tztb xh i 

0 itmm^tvxit. 3 tJ, ± oi^!|sf ^ ttffl -r i * b i/^o 

fctoTfe5„ 2 t LT«. A r J; 19 «St^^>-'l'^"<75±# V^^'xco^ ;t>' 

^r*tLTO. 1 i!J4±<OiWi|6|-?)5»* UV^o 
[ 0 0 2 3 ] 

li X /N° 14 fft V ^ 1^ 14 * ffi ffl -t- -5 a l±i V 7° 9 X -7 (75 ^ 3f- >- CO r (d J; .5, p fl; 

m <n mn ^ i&m-r ?> fz X ?> . 

» i« V ^ W S ffl -r S a S (1 . S [S fe!; S. >b L < H uJc Ji «1 a (c: L , :V ;^ 5^ m ffi 

(c ■f^f « $ -ti- ^^ Tt i6 (c s m ^ *p f\ -t- 5 ^ ^ T)*; 5 75> 5 , mm^ t Lx it . 2 0 0 

W ± CO W f4 ^ ffl -r 5 :i i » * L o 

i^ff(c:ov>Ttt, t watt i ^"tt 4:^-g-6<)fc:»«-r ^ iSi^SiO^fo ^, 8Mff*s 

mi± t m ^ ■'^ y Bit\^ ±.-r ^ -AK «i « tt « r -r « s * w . * < r ^ » # t » 
;^ ^ tSi i« M $4 ^ ^ s » ts 3 fiSc L . m m'\± =k \^ ± ^ ^ t Am s X h ^ . ^ 

[ 0 0 2 4 ] 

J^;±<75lS^(75^*1^tt^i^t-a-W(d'?^S-t-S W*4 i L T (i . S i O . , A 1 2 O H , M g O 
, Z r O 2 , T i p 2 V Y 2 O , P b Z r O » - P b T i O . B a T i O , Z n O 

^ ^^j^ t -r it^ A^^^, hh^Ay. ^rih Lxm-tmitm t hx i, $,\,^ 

mm l^X 0y :^^{cLxm^i^X h 

Lxmikmx&mmus ^tm-ox i, $,v^, -m t i.x a. rat-s io^ Ji^fiMg 

[ 0 0 2 5 ] 

^WfClli, iftfflg«#^;i?lX10 /t:~12X10 " /"C (30'C~300t;) 
^ W :f4 A'< til- a T' 5 „ 

r W W '14 ^ * L. fc M i|U|- i: L T {± . F c N i ^ « » % T' 3 6 % ~ 5 5 % ^ L F e - N 

1 ^ ^ ^ ^« fIJ ffl -C ^ 0 01) X. . 3 6 % N i - F e -g- ^ , 4 2 % N i - F e ^ ^ . 4 7 % 
N i - F e^^. 50 %N i-Fe^^«(±ft«e^/j;^Jg^*ti LT^(f?)Clt;i5-e#S 

„ *fc-. 42%Ni-6%Cr-Fe-a-;&^OFe-Ni-Cr5^-a-^x fc5VM4NiCO 50 
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-a5$rl 0%tiTC0CoT-B^LfcFe-N i - Co^^^T-^joTtctV^o f£ ^J. ± m 

^ U fc -g-^ ^ a 1^ ± $ -ti: 5 5t ^ ^ ig ft jSSijp L T t A r <!: H ^^ 9 S T- t 
[ 0 0 2 6 ] 

^ , ^ « *« 3 - w SHE <» P|] An ^/ f£- o ^^ T 1^ h;^ -t- 5 „ ^. m m m 3 itm it m mi^ V » m 

5 « IS ^ ^ ^ 5 „ ^ (D (tiE^tm. 1 mm (D ju :k m . *> ^ 1.^ « m» t^t 2« ^ -e t i 
siEoj^^iittt, ^^coa^^ffi^jfcft^-r 5 «fe 1 0 0 v~ 1 0 k veaois 

HT'fcSo. ¥i^«iitt«tlcOE|Ilcfjfe??-r ^ « 1 m A~ 1 0 0 A g ft cD ffl T S 

o * fc, «3i.<^ja jgEi^fi 1 k H 2 ~ 1 0 0 OMH z t\^^'^tzi&mmA>hmmmmizm^m 

El 6 4 (± m 7 L J; ^1 ^ J-fe CO JFJ fil (t 5 « ^lia g Tj- (j: ^ if « U -t «c ® t 

BEtj LX . nm ?L » -i- l u mA^h 1 0 m m CD Pfl t? il i- 5 r. t jC Jt o r , —m 

[ 0 0 2 7 ] 

mm^mm t l r m ^ -t ?^ ^ it- :ff <ic -o x mm ^ ^ o 

^V^V^^ fiJx.tf. ffi/Ktt-^^SxKtt Sr t fc-Hr.S . ^ ® w H ^ S ^ ^ ^ * -f- 5 i a 

> H (1 ^ s/ 5" -r 4a a ti & fcb us 9 „ 

is /K S fc J6 ii , « * ^ ^ * {± ^ « ^ ^ ^ fb ^ ^ ^ A. /-c ;y ^ ^ 

mm-t i, z t{:LX '^j ^mt « * -tt i- s fc *^ » . 7 * ^ # ft # ^t^ ^ ^ -g- ^. ff 

/c to « , S (7> a «i J; o T ^ W ^ ;is ® 5, z)^ W m<fe w -a^ {£ fi ^ 

^ efi * ^ * {b ^ A. fc- ^ ;^ ffl -r * „ *a a *f ^ « M ^ a: y ^ V i- 5^ ^ (i 

p y >- ^ ffl V ^ S r. t -t' ^ .5 „ 

[ 0 0 2 8] 

fl^ 40. a ffl t L T fli ffl 5 :^ (c: o T tft 13^ -r S , 

* * Ste CD Jl? » ii 5 7° 7 X ^ fife lii ;(7 f£ ^ ^ 15^, ^ II it ffl ( m T C V D i i§ -f ) |; Jfj 

^ R T yi^ 3 df- -> K ^ ^ fb ^ fc X ^ C ^ tf ;!/ ;^ ^ ffi i/v 5 - t ;js -e # „ 

t . 4fe m r 3 df :y K fi^^fjBi J, 5 jg =, ;^ h 7' p -k X 1^ m bI tfe t S T- * 

f ij § „ fjij X. . s i o . If & ff^ ^ ^ s » ^ ^ h 9 3i h ^ >- , A 1 , "o; m 

(7? « ^ . :/ h dr ^> T 5 = li; A . Z r O . df (D « ^ . ^ x:' tT^ ^ i> ;U ^ <p ^ M g 
0)«(D«^H. r-kf=-/PTir h-r^/^v^r? A. T i O . fi| (T) » ^ . 7° P 5^ v . 

[ 0 0 2 9 ] 

:^^^ff>mm^m:if:^^Rlt:V:^^mmxmmi'^X^'b. . o. . H. , Ar, H 

e. No. Ar. Kr. X e ^ <0 X -(? # L T f£ ffl b » ^ W * fij T- ^ 5 46 

, m-B- L x mm L X J: 

* fc . ^ ^ ^ffi jfif^ CO ffi ^ i (4 . 1 3 k P a «b 2 0 0 k P a * T- ^ U^ Uv ^ 
n^:*:iS0^-t?{i^ffiirffpA.fV^S„ J;t)»*U<(4, 100kPae«T'fcS„ CcOffi^j 

:^'x-^s^^:;:*';^^?AcD5J^lI(±toi^g;< T'f>Av^„ 
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[ 0 0 3 0 ] 

^ W * L < . 1 m m - 1 0 m mSffi 6 o * S ^ * Sfi M M t ^ Jl S S 3 CO Jp f^v 

?EjKtt. ^S-'500 °C;)^ff*U<v J:0»*L<fl. ^®-'350t:(7>teiart-Cfc'5o 
[ 0 0 3 1 1 

± 1^ . !^ a * w M ffi t o V V X CO ift 0^ T ^ p>q . ^ ^ g^f^ 

W M V- ffi tfc CO t> CO PS ;^ ^ <!: V^ 9 , S ffi a S * co ffi ^ t ^ It * § i: t 

5o III 8 *5 J; tJ^H 9 fl. ®#fBcotI;*f^^^ 

[ 0 0 3 2 ] 

immm] 

immm I) 

-^m&mii^iitmBimmm s . 3x10 ' /^cco f c - 4 7 «»%n i 

: 0. 5mm. f|®: 800mm, S$ : SOOmmCOff^ttirLfcio :itti^. FeCl:, /K 
ffl-^^JSS^^i^/jjcLTto a:ffl^Lco1^-fX^:±, m : 500 jum. ft^ : lOOOMrrt^hL 

. ^ y ^mcD^mmmtLtc (m 2 mm) o 20 

co^||K:S«E t^:: ^ CVD tcj:oTTB^Ai. O3 (Sf/?2. i/im) , JiM g 

O (mmo. 9 Mm) (DZlScO^^bSi^?!^!^ LT. m ffi » 4r {-^ L o ifkl^'e. mffift 

« :i CO Pfl 1^ , ^b; 4 3 0 r co ffi Si ^ ^ A U t . Sp «l ® -g^ L T « ffi gf! t L fc 
o comffiSfficoSffl?Lco{4gf^ ±T P ^ ^ J; ^> ISrS tft^t 

B] 6 (c: TJX t /ii <t *5 »9 "t? 5 o 

(1 . ^ ^ c^:> K ii ?L ^ f 5 -7^ y X ^ :^ •7*' L/ ( P D P ) ffl co ^ gPB ^ ^ 
ffl V^ T ^ 1^ ^ . . M PM ii CO » /^c . F e ~ 4 7 « » % N i -g- & "t? ^) . 

0. 2mm, 700mm, ft^ : 1200mm <bLfCo 

[ 0 0 3 3 ] 

mmxn. I 0 0 k p a (D^%^ mmmM(^ h mmi-i-^i^^i X mm i^tzi (m 1 ^ <^ 30 

M s - 1 0 ju s . e - m ffi 3 0 0 V - 5 0 0 V ) ^ ^ # ^e: *p L T ig ffi) L Tt t r 5 . '^'^ 
^ X II , P - fefe m «fe -c ^ t fli ^^ t o 

;i.co ^ X v ^ fij ffl L r , ± <7) p D p ffl ^ M Pi M 4^ M a L fd if r. 5 . ^ >y ^ >- af f^- 

» L T v^ 7t ttf flg >^ h m « 1^^ * $ ^^ T . ^ ffl ^> y - >- 1- o T v^ 5 t ?r « f£ 

•T? ^ o fc^ . in^m^tifzp D p m^mmMi:M^.mm,f'muiM. ( s e m ) ic: j; 19 * a « 

[ 0 0 3 4 ] 

t(Dm. M . R tt i: L T h ^ ^ h ^ 7 > & N 2 ;^ t O , t? # |R L /c 

ho:> ^ mmmu(onmii^mM l u v^:?^ h ^* $ ttfc p d p i^im ^c^i* $r 40 
o r 0 i ^ , i^n ^ M S, (30 ji: ^ 3 0 0 v 8 0 0 v o w p s l 7t o * > 

fea>(i-*g^R»cotaiS:*3 00 °C. mtiS«coflft:Sr2 50 °C(c:tS::eL/c. ^feLfflfl. PDP 

I 2 +Tio. t Lfch(D^^m Lx . ±mmm^mt mm^m^Mm ltz <t r 6 . 

[ 0 0 3 5 ] 
[« 1 1 
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m 1 



No 




mm 


7' y;^''? 


W nh m 




1 


AbOj+MgO 


2.1(T^)+0.9 (Jz®) 


o 


o 


O 


2 


SiOj 


2.1 


o 


o 


O 


3 


AhO., 


2.0 


o 


O 


O 


4 


MgO 


2.1 


o 


O 


O 


5 


Al.O.H+TiOi 


2.1 (Tii). +1.0 (±11) 


o 


0 


O 



[ 0 0 3 6 ] 

stm^Sd. **^jitpi«(cAi/o., +M g o(D- m cornet mt Ltz. wrmmmitm 

7 Tjs L t *D 19 T' -5 o 
[ 0 0 3 7 ] 

eo^«S« (^HSffi) (C5 0V~2 0 0VfiS;co/-?yU';^'®EH^|Sn*PLoo. |*#co^ 

(DmnA^mm t ^£-0 tc. :inm.^^mm Lxikm(^o n - o f fo^^ ~y ^ > ^-Ti^-^mx 

•? . 7* p -ir $ij fp 5fij ffl t? ^ 2. r i 2)^ t> o Tt „ 
[ 0 0 3 8 ] 

[ li fi o m ] 

* IS i; ti «\ ^ « ffi jfi ^ CO BE ^ T T ^ ^ L ^- P - « 7° 7 X -V ^ j£ $6 H (C Jf? L . 

"7 ^ m^m :ff $i J: ty^ :f y X ^ m m m ^ ^ m -t ?> :z t X ^ t^o-t. itijgfls:j^7=^ 
-ir ;^ *J r . JiS ® 6<) ic ^ M tt z55 |B] ± -r -5 o 
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(54) PLASMA TREATMENT METHOD AND PLASMA TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma 
treatment method in which stable glow discharge plasma 
is formed in a wide range under pressure near the 

atmospheric pressure and a treatment object of even a ^-iv , 

metal member of large area can be treated at the same • ' 

time for the whole surface, and which has high / " " - ~- . 

productivity, and a plasma treatment device. ^./^ , ; \^ 

SOLUTION: In the plasma treatment methods a dielectric ^ ' " 

layer is installed on the surface of a metal substrate 3 f ; — ^ " ' 

having a plurality of through holes 2, and a plurality of I' i-''^ 

metal substrates 3 are overlapped so that the through l^^i^^i-^^i^^^ 
holes 2 may correspond thereto to form an electrode 4, 

and it comprises a step of supplying gas of pressure , . ^ ^. . 

near the atmospheric pressure toward the inside of the ^— ^a--— - - - - - 
through holes 2, a step of impressing a voltage between 
the metal substrates 3 and making the gas in the 
through hole 2 into the plasma, and a step of applying 
surface treatment on the treatment object member M 
placed opposed to the vicinity of the electrode 4 by 
utilizing the plasma. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A dielectric layer is provided in the surface of a metal substrate which has two or 
more breakthroughs, and the metal substrate concerned is doubled in two or more 
[-fold ], and let it be the polar zone so that said breakthrough may be in agreement, 
A step which turns gas for surfaice treatments of a pressure near the atmospheric 
pressure in said breakthrough, and supplies it, 

A step which makes plasma gas which impresses voltage between said metal 
substrates and is in said breakthrQugh portion, 

A step which performs a surface treatment to a processing-object member 

confronted n^ar C said ] the polar zone using said plasma, 

it is ****** — a plasma processing method charaeterized by things. 

[Claim 2] 

A dielectric layer is provided in the surface of a metal substrate which has two or 
more breakthroughs, and the metal substrate concerned! is doubled in two or more 
[-fold ], and let it be the polar zone so that said breakthrough may be in agreement, 
A step which turns reactive gas of a pressure near the atmospheric pressure in said 

breakthrough, and supplies it, 

A step which makes plasma gas which impresses voltage between said metal 
substrates and is in said breakthrough portion, 

A step which performs membrane formation processing to a processing^object 
member confronted near [ said ] the polar zone using said plasma, 
it is ****** --^ a plasma processing method characterized by things. 
[Claim 3] 

Said dielectric layer (SiO-g, and it aluminum-gOg, MgO(s) and), The plasma processing 
method according to claim 1 or 2 using as the main ingredients more than a kind of an 
oxide chosen from a group of ZrOg, TiOg, YgOg, PbZrOg-PbTiOa, BaTiOg, and ZnO. 
[Claim 4] 

The plasma processing method according to claim 1, 2, or 3, wherein said metal 
substrate is a Fe-nickel system alloy which contains nickel 36% 55% by mass %. 
[Claim 5] 

Polar zone which provided a dielectric layer in the surface of a metal substrate which 
has two or more breakthroughs, and doubled the metal substrate concerned in two or 
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more [-fold ] so that said breakthrough might be in agreement. 

A gas supplying section which turns gas for surface treatments thru/or reactive gas 
to said breakthrough, and supplies it, 

A voltage impressing part which impresses voltage between said metal substrates, 
A plasma treatment apparatus characterized by preparation 
[Claim 6] 

Said dielectric layer (SiO-2, and it aluminum-203» MgO(s) and), The plasma treatment 
apparatus according to claim 5 using as the main ingredients more than a kind of an 
oxide chosen from a group of Zr02, TiOg, Y2O3, PblrOa-^PbTiOg, BaTi03, and ZnO. 
[Claim 7] 

The plasma treatment apparatus accbrding to claim 5 or 6, vvhereih said rnetal 
substrate is a Fe-nickel system alloy which contains nickel 36% -■ 55% by mass %. 
[Claim 8] 

Piling up said at least three mietal substrates, said voltage impressing part has 
composition which impresses voltage between mietal substrates of both ends, 
The plasma treatment apparatus according to claim 5, 6, or 7 provided with the third 
electrode control part whibh impresses voltage which controls disicharge in said 
breakthrough between metal substrates to a rriiddle metal substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

Especially this invention relates to a plasma processing method and a plasma 
treatment apparatus also with available discharge plasma generated near the 
atmospheric pressure about a plasma processing method and a plasma treatment 
apparatus. 
[0002] 

[Description of the Prior Art] 

The direct-current glow discharge which impresses direct current voltage between 
the parallel poles which are the comparatively high degrees of vacuum of 13 Pa - 
1 .3kPa, and were allotted to the inside of a reaction chamber as a conventional plasma 
processing method, and the high frequency glow discharge which impresses 
high-H^requency power to the coil allotted to the outside of the reaction chamber were 
mainly used. However, since the processing under a high vacuum has the high things 
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and installation cost with low productivity, many reports are carried out about the 
plasma processing method in the bottom near the ordinary pressure in recent years. 
For example, in JP,63-50478,A "thin-film-forming method" (refer to patent 
documents 1), the helium gas where glow discharge is easily stabilized also under 
atmospheric pressure is used, and the method of carrying out plasma treatment 
between counterelectrodes and forming C film by an RF generator, is indicated. In 
JP,2-73978,A "thin-film-forming method" (refer to patent documents 2), by making a 
high resistor placed between inter-electrode [ of above-mentioned JP,63-50478,A ], 
the range by which glow discharge is generated is extended and the method improved 
so that it can respond to a large area is indicated. 
[0003] 

In JP,3"-193880,A ''high--speed-film--formation method by the microwave plasma GVD 
under high pressure force, and its device" (refer to patent documents 3), microwave is 
introduced in a reaction chamber microwave plasma is generated under atmospheric 
pressure, and the method of forming a thin film is indicated. In JP,8--209353,A "plasma 
process device and method for the same" (refer to patent documents 4^^ an electric 
field is centralized on two or more protrusion shaped electrodes, plasma discharge is 
generated under atmospheric pressure by unipolar discharge* and the method of 
forming a thin film is indicated. 

In JP,9-104985,A "high-speed-film-formation method using a rotating electrode, and 
its device" (refer to patent documents 5), by impressing voltage between 
counterelectrodes using a rotating electrode, plasma discharge is generated under 
atmospheric pressure and the method of forming a thin film is indicated. In 
JP,10-1 54598,A "glow-discharge-plasma~treatment method and its device" (refer to 
patent documents 6), A dielectric is arranged to a countereiectrode side and the 
method of stopping discharge, before shifting to arc discharge by impressing a pulsed 
electric field* and maintaining the stable glow discharge is indicated. 
[0004] 

[Patent documents 1] 
JP,63-50478,A 
[Patent documents 2] 
JP,2-73978,A 
[Patent documents 3] 
JP,3~193880,A 
[Patent documents 4] 
JP,8-209353,A 
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[Patent documents 5] 
JP,9-104985,A 
[Patent documents 6] 
JP,I0-154598,A 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, there were the following problems in the former. With the art indicated by 
the above-mentioned patent documents 1-6, as a result of this invention person s 
examination. When processihg-object members were conductors, such as metal, it 
became clear that it was actually difficult to form the glow discharge plasma stable 
under the pressure near the atmospheric pressure, and to perform a wide range 
surface treatment and membrane formation processing simultaneously to the whole 
surface. 

Whien it is specifically the patent dbcuments 1, 2, 5, and 6 with the compositidn that 
the electrode countered, with the art of the statement and the metaled 
processing-object member was inserted in ihter-electrode, a processihg-^dbject 
member and ihter-electrode had a problem that are discharge arose. 
In art given in the patent documents 3, the size of a reaction chairiber had restrictions 
and there was a problem that application to the processihg^objejct mertiber of a large 
area was difficult. In art given in the patent dbcuments 4, in order to have applied to 
the processing-object member of the large area, big electric power Was needed and 
there was a problem that productivity was bad. 
[0006] 

This invention is made in view of the above, and is a thing. 

The purpose is to provide simultaneously the high plasma processing method and 
plasma treatment apparatus of productivity which can be processed for the whole 
surface, even if the glow discharge plasma stable under the pressure of** is formed 
broadly and a processing object is a metallic member of a large area. 

[0007] 

[Means for Solving the Problem] 

This invention is made in view of the above. 

Namely, a step which this invention provides a dielectric layer in the surface of a 
metal substrate which has two or more breakthroughs, it doubles the metal substrate 
concerned in two or more [-fold ] so that said breakthrough may be in agreement, 
makes it polar zone, turns gas of a pressure near the atmospheric pressure in said 
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breakthrough, and supplies it. It is the plasma processing method having contained a 
step which makes plasma gas for surface treatments which impresses voltage 
between said metal substrates and is in said breakthrough portion, and a step which 
performs a surface treatment to a processing-object member confronted near [ said ] 
the polar zone using said plasma. 
[0008] 

This invention provides a dielectric layer in the surface of a metal substrate which has 
two or more breakthroughs, A step which doubles the metal substrate concerned in 
two or more [-fold ], makes it polar zone so that said breakthrough may be in 
agreement, turns reactive gas of a pressure near the atmospheric pressure in said 
breaktiirough, and supplies it, It is the plasma processing method having Gontained a 
step whioh makes plasma gas which impresses voltage between said metal substrates 
and is in said breakthrough portion, and a step which performs membrane formation 
processing to a processing--objeGt member confronted near [ said ] the polar zone 
using said plasma. 
[0QQ9] 

Preferably, it is an above-mentioned dielectric layer (it SiQ^g* aluminum^^Qa ar)A It is 
an ordinary pressure plasma processing method which uses as the main ingredients 
more than a kind of an oxide chosen from a group of MgO, ZrQg, TiOg, Y2Q3, 
PbZrGg-PbTiQ^i BaTiOg, and ZnQ. 

A metal substrate which has two or more above-^mentioned breakthroughs preferably 
is a plasma processing method which is a Fe--nickel system alloy which contains nickel 
36% - 55% by mass %. 
[0010] 

Polar zone which this invention provided a dielectric layer in the surface of a metal 
substrate which has two or more breakthroughs, and doubled the metal substrate 
concerned in two or more [-fold ] so that said breakthrough might be in agreement, It 
is the processing unit provided with a gas supplying section which turns gas for 
surface treatments thru/or reactive gas to said breakthrough, and supplies it, and a 
voltage impressing part which impresses voltage between said metal substrates. 
[0011] 

Preferably, it is an above-mentioned dielectric layer (it SiO-jj, aluminum^gOs andX It is 
a plasma treatment apparaitus which uses as the main ingredients more than a kind of 
an oxide chosen from a group of MgO, ZrOg, TiOg, Y2O3, PbZrOg-PbTiOg, BaTiOg, and 
ZnO. 

A metal substrate which has two or more above-^mentioned breakthroughs preferably 
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is a plasma treatment apparatus which is a Fe-nickel system alloy which contains 

nickel 36% - 55% by mass %. 

[0012] 

At this time, said at least three metal substrates are piled up, said voltage impressing 
part has composition which impresses voltage between metal substrates of both ends, 
and it is still better also as a plasma treatment apparatus provided with the third 
electrode control part which impresses voltage which controls discharge in said 
breakthrough between metal substrates to a middle metal substrate. 
[0013] 

As mentioned above, the big feature of this invention is using an electrode which piled 
up a metail substrate which has two or more breakthroughs, and is making each hole 
generate plasma by carrying out dielectric barrier dischairge in the end face of a 
breakthrdugh of a metal substrate in each hole. Thereby, proeessing of a 
processihgr^object member of a large jare& is attaiihed. 

That is, this invention enables concurrent processing to a processing^object member 
(for example, large area substrate) of a large area by accumulating two or more rriicro 
discharge generated in each hole in an eleotrdde, without using a ebuntereleetrode 
divided into NI which is in conventional techhorogy. 

It becomes controllable E ON--OFF of reduction of discharge voltage^ or discharge ] by 
inserting a metal substrate of one more sheet between metal substrateis which 
constitute an electrode, Gonstitutihg the third electrode, and controlling voltage 
impressed to this. According to this composition, since the discharge length itself can 
be lengthened, it also becomes possible to raise plasma production efficiehcy. 
[0014] 

A metal substrate which constitutes an electrode is not limited to plate-like, but can 
be made into shape doubled in the shape of [ of a processing-object member ] surface 
type. The shape of a breakthrough can adopt a triangle, a quadrangle, a hexagon, a 
circle, an ellipse, gourd shape, or various shape, such as these combination. A metal 
substrate is formed in mesh state by allotting many breakthroughs tidily. A metal 
substrate may have the shape of cellula which is one type of mesh state, and is good 
also as slit shape using a long and slender quadrangle. Width of a metal part, width of a 
hole portion, or the aspect ratio with a path should just use optimal thing suitably by a 
mode of use. A metal substrate uses what formed a solid dielectric layer using an 
illustrated dielectric. 
[0015] 

A reaction chamber where polar ^dne is allotted is good as a degree of vacuum 
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comparable as the usual plasma process, and it is good also as a pressure near the 
atmospheric pressure. That is, this invention can be called an ordinary pressure 
plasma processing method or ordinary pressure plasma treatment apparatus in this 
case. Making a reaction chamber into a pressure near the atmospheric pressure 
means that pressure control of a reaction chamber of a plasma treatment apparatus 
of this invention becomes possible only with a feed unit of gas for surface treatments 
thru/or reactive gas, and an easy vacuum pump. 
[0016] 

A processing^object member means a member to which a surface treatment and 
membrane formation processing are performed. When a processing^object member is 
a substrate, this can also be called substrate for processing. The processing-object 
mernber dq^s riot necessarily need to be standing it stilt and may be moved witJi 
constant speed. 
[0017] 

[Embodiment of the Invention] 

This embodiment i$ described in detail below, referring to drawings. 
Drawing 1 is an outline oompositlon perspeGtive view centering on the reaction 
chamber of the plasma treatment apparatus of this embodimenfe The polar zone 4 
which the plasma treatment apparatus 1 provided th^ dielectric layer in the surface of 
the metal substrate 3 which has two or more breakthroughs 2, and doubled the metal 
substrate 3 concerned in two or more [-fold ] so that the breakthrough 2 might be in 
agreement, It has the gas introducing pipe 5 which turns the gas for surface 
treatments thru/or reactive gas to the breakthrough 2 and on which it is sprayed 
uniformly, the gas supply device 6 which supplies gas to the gas introducing pipe 5, 
and the power supply section 8 which impresses voltage between the metal 
substrates 3. 
[0018] 

As illustrated, the plasma treatment apparatus 1 has structure which injects plasma 
towards the processing-object member M from the undersurfaoe of the polar zone 4. 
Although the breakthrough 2 is dramatiQally smalt by a diagram^ it is drawing greatly 
for convenience. 
[0019] 

First, electrode structure is explained. Drawing 2 ^ drawing 5 are the top views 
showing the example of the electrode adopted as the plasma treatment apparatus of 
this embodiment. As shown in drawing 2, drawing 3, and drawing 4, the mesh state 
which set and arranged the constant interval in two dimensions (to a transverse 
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direction and a lengthwise direction) may be sufficient as the breakthrough 2, and the 
slit shape which set and arranged the constant interval in one dimension as shown in 
drawing 5 (to one way) may be sufficient as it 

[0020] 

Drawing 6 is a sectional view of the polar zone of the plasma treatment apparatus of 
this embodiment. The polar zone 4 has two or more breakthroughs 2> as mentioned 
above, and the top metal substrate 3a covered with the dielectric layer 9 and the 
lower metal substrate 3b have structure joined by the joining layer 10. 
The plasma treatment apparatus 1 generates plasma by impressing voltage to the top 
metal substrate 3a and the lower metal substrate 3b, supplyihg gas to this 
breakthrough 2 from the upper part. Although it usually uses low melting glass, the 
joining layet^ 10 is hot necessarily required only of the dielectric layer 9, since heating 
junction is possible, when glass is used for the dielectric layer 9. 
[0021] 

The third electrode can also be inserted as 1 embodiment of the jDlasma treatment 
apparatus 1 . Drawing 7 is; a sectiohsil view of the polar zone at the timie of allotting the 
third electrode to the plasma treatment apparatus of this embodiment 
As illustrated, the third electrode 1 1 Is inserted between the tdp metal substrate 3a 
and the low^l^ metal substr^aite 3b. ON-OFF control of reduction of the discharge 
voltage between the top metal substrate 3a and the lower metal substrate 3b or 
discharge becomes possible with the voltage impressed to the third electrode 1 1 so 
that it may mention later. Since the discharge length itself can be lengthened, it 
becomes possible to raise plasma production efficiency. 
[0022] 

As the characteristic of the solid dielectric which forms the dielectric layer 9, it is 
required high [ insulation ], high [ specific inductive capacity ], that a secondary 
electron emission factor is high, that weld slag-proof nature is high, and that heat 
resistance should be high. 

The reason insulation uses a high material is for a dielectric to carry out a dielectric 
breakdown and for arc discharge to occur with the voltage impressed to the electrode, 
if insulation is low. As dielectric breakdown voltage, it is preferred to use the material 
beyond 100V. 

The reason for using material with high specific inductive capacity is because polar 
wall voltage contrary to extisridr electrodes at the time of discharge arises, it becomes 
possible to control the time increase in discharge current and stable discharge can be 
maintained. As specific inductive capacity, it is preferred to use three or more 
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materials. 

The reason for using material with a high secondary electron emission factor is 
because it becomes possible to drop firing potential. As a secondary electron emission 
factor, 0.1 or more materials are more preferred to the ion of the large gas of 
electrolytic dissociation energy than to Ar. 
[0023] 

The reason weld slag"~"proof nature uses a high material is for reducing consumption of 
the dielectric layer by the attack of the ion in plasma. 

The reason for using material with high heat resistance is that it may heat an 
electrode on the occasion of a surface treatment or membrane formation processing 
in order not to make gas constituents adhere to an electrode. As heat resistance, it is 
preferred to use not less than 200 ^ material. 

It is neces^a^y to take into considerations insulationy a dielectrio, and weld sla^proof 
nature corftprehensively about thiokness, If tiiidi^ness is thin, insulation and weld 
sjag^proof nature will fall, but a dieleotrio improvesw On the contrary, if film pressure is 
thiok, insulaition and weld slag-proof nature will improve, but a dielectric falls. 
Fundamentally^ as for the film pressure, even if thin, it is important that injsulatiQn and 
weld slag-'proof nature form a high material to the metal substrate 3, and raise a 
dielectric, and 0*1 micrometer -"100 micrometers are preferred. 
[0024] 

As a material satisfied synthetically, two or more above demand characteristics, 
There is an oxide which uses SiOg, aluminum203, MgO, ZrOg, TiOg, YgOg, 
PbZrOg-PbTiOg, BaTiOg, and ZnO as the main ingredients. Of course, these may be 
mixed, and it is good also as a multiple oxide, and it is made to dissolve thoroughly and 
may be made the oxide of an independent phase. The element of alkali or an alkaline 
earth is added, and it may be made vitrified and may use. 

Material with high insulation and specific inductive capacity may be formed in a lower 
layer, material with a high secondary electron emission factor may be formed in the 
upper layer, and the metal substrate 3 may be covered by two or more layers. As an 
example, a SiOg system can be used for a lower layer and the material of a MgO 
system can be used for the upper layer; 
[0025] 

As a raw material which constitutes the metal substrate 3, the above-^mentioned 
oxide and material with a near coefficient of thermal expansion are preferred. 
Specifically, the material whose coefficient of thermal expansion is 1x10"V** - 
1 2x1 0"V** (30 ** - 300 **) is preferred. 
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As a material with this characteristic, the Fe~nickel system alloy which contained 
nickel 36% - 55% by mass % can be used for Fe. For example, a 36%nickel-Fe alloy, a 
42%nickel-Fe alloy, a 47%nickel-Fe alloy, a 50%nickel-Fe alloy, etc. can be mentioned 
as a typical metal material. They may be Fe-nickeHCr system alloys, such as a 
42%nickel-6%Cr-Fe alloy, or the Fe-nickel--Co system alloy which replaced some 
nickel by 10% or less of Co. It cannot be overemphasized that the element which 
raises intensity into the alloy illustrated above may be added suitably. 
[0026] 

Next, the impression method of the voltage to the metal substrate 3 is explained. 
Since the metal substrate 3 is covered with the solid dielectriG, it does not flow 
through direct-current current between the metal substriates 3. Therefore, iri the 
plasma treatment apparatus 1 in this embodiment, the voltage which is interchanged 
relatively is supplied between the metal substrates 3 of two sheets which impress 
voltage. A sine wave, or a rectangular pulse wave or a saWH:both wave may be 
sufFioieht as the wavefonn. Although it is depehdent on the kind and priessure of gas, 
the range of the peak value of voltage is about lOOV-IOkV in general. Although it is 
depehdent on the area of an eleotrode, the range of average current is about 
1 rnA-1 OOA in general. Which zone Of the field from low frequency waves, such as 1 
kHz - 1000 MHz, to ultrahigh frequency may be sufficient as the frequenOy of a power 
supply. 

In the electrode disposition in this embodiment as shown in drawing 6 or drawing 7 . in 
order that an electric charge may be charged in a dielectric surface and the 
electrification voltage may carry out negative feedback to impressed electromotive 
force by self current like dielectric barrier discharge, it is controlled automatically that 
current concentrates. Corresponding to the kind and pressure of working gas, the 
operation stable in the mode of uniform glow discharge is attained by choosing the 
size of a breakthrough from 1 micrometer among 10 mm. What is necessary is just to 
adopt the size of a breakthrough suitably with the shape of holes, such as one side, a 
diagonal line, a diameter, a m^'or axis, and a minor axis. 
[0027] 

Next, the reactive gas used as an object for surface treatniehts is explained. 
The surface treatment as used in the field of this invention means a thing also 
including the processing which says changing the surface disposition of the 
processing-object member M by plasma, for example, gives hydrophilic nature and 
water repellence, and the processing Which carry out decomposition removal of 
surface dirt and foreign matter and which is processed and also etched. 
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In order to use hydrophilic nature, it becomes possible by using the gas having 
contained oxygen, the oxygen content compound, nitrogen, a nitrogen compound, etc. 
In order to use water repellence, it becomes possible by using the gas having 
contained the fluorine containing compound etc. In order to carry out decomposition 
removal of dirt and the foreign matter of the processing-object member M, selection 
of gas is needed according to the kind of dirt or foreign matter, but in the case of an 
organic matter, the gas having contained oxygen and an oxygen content compound is 
used. When etching the processing-object member M, halogen system gas etc. can 
use. 
[0028] 

Next, the gas used as an object for membrane formation processing is explained. 
As reactaint gas in the ease of applying the plasma method for film deposition in this 
embodiment to modiflect chemical vapor depositiion (it omits; the following: the 
gas which made stn organic metallic cor^pound, metal hydride, a metal hajogenated 
compound, a metal alkoxide^ etc. evaporate, and the ga$ oontaining G o^h be used. 
EspeGially^ since the metal alkoxjde is cheap, its low cost process is advantageous at 
the point which becomes realizable. For example* when forming a SiOg film, In the case 
of a tetraethoxysilane and aluminumgOj film, In the case of butoxyaluminum and a ZrOg 
film. As for the case of a propoxyzirconium and a MgO film, in the case of acetylaoeto 
magnesium and a TiOg film, in the case of propoxytitanium and a Si film, CH4 etc. can 
be used in the case of C films, such as SiH4^ 
[0029] 

Since it is economically more advantageous to dilute and use [ rather than ] it 
independently using these surface treatment gas and reactant gas by gas, such as H^i 
O2, H2, Ar, helium, Ne, Ar, Kr, and Xe, it may be mixed and used. 

The pressure near [ as used in the field of this invention ] the atmospheric pressure 
means from 13kPa to 200kPa, and this is called ordinary pressure by this invention. 
They are about 100 kPa more preferably. This pressure may be the gas pressure in 
the state where surface treatment gas, reactant gas, and dilution gas were mixed, and 
a surface treatment gas and reactant gas independent partial pressure may be lower. 
In this invention, the gas mentioned above is supplied in the breakthrough 2 of the 
metal substrate 3. What is necessary is just to let it be the structure led to the top 
metal substrate 3a, after the mechanism which supplies gas lets gas pass to the gas 
introducing pipe 5 using the gas supply device 6. The deaerator (for example* vacuum 
pump) which a gas supplying section does not illustrate depending on the mode of use 
may also be included. 
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[0030] 

In this invention, the proper intervals of the lower metal substrate 3b and the 
processing-object member M are 1 mm - 10 cm from the reason of the effectual life in 
the inside of the gaseous phase of the reaction precursor which participates in plasma 
treatment. They are 1 mm - about 10 mm more preferably. As for the cooking 
temperature of the processing-object member M and the metal substrate 3, room 
temperature ~500 is preferred, and it is within the limits of room temperature -350 
** more preferably. 
[0031] 

Although the processing-object member M of the above is explanation about a planate 
thing, this invention can also mention the height of the surface flexibility that the 
prodessing'-object member M is not limited to a planate thing t6 the feature. Drawing 8 
and drawing 9 are the explanatory views showing the e)Mmplei of compdsitibn of the 
polar zone to the shape of an aspect of affairs, or a rugged form proces^ihg-^Gbject 
member^ As illus-brated, plaisma treatmeht b^doities possible also to a complicated 
shape article by making the polar zone 4 into the shape which followed in footsteps in 
the shape of [ of the prdcessihg-object member M ] surface type. 
[0032] 
[Example] 
(Example 1) 

Hereafter, this invention is explained using an example still in detail. 
The metal substrate was used with shape (thickness:0.5mm, width;800mm, and 
length:800mm) using the Fe-47 mass % Ni alloy of coefficient-of-therrhal-expansion 
8.3x1 0"V**. By the wet etching method of the spray type which injects FeG\^ solution 
from a nozzle, many breakthroughs were formed in this and the metal substrate for 
electrodes was created to it. Size of the breakthrough was set to 
width:500micrometer and length: lOOOmicrometer, and was used as the metal 
substrate of mesh state (refer to drawing 2 ). 

By CVD, aluminumgOg (2.1 micrometers of thickness) was formed for the lower layer, 
the oxide film of the bi layer of MgO (0.9 micrometer of thickness) was formed in this 
metal substrate surface for the upper layer, and the electrode substrate was creaited 
in it. Subsequently, between two electrode substrates, softening temperature inserted 
the low melting glass which is 430 **, carried out heating junction, and considered it 
as the polar zone, the position of the breakthrough of the electrode substrate of two 
sheets ~ the upper and lower sides it joined so that it might become the same 
position. Section structure is as having been shown in drawing 6 . 
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The processing-object member tried the experiment using the metal partition for 
plasma displays (PDP) which has many breakthroughs. The presentation of a metal 

partition is a Fe~47 mass % Ni alloy. 

The size was set to thickness:0.2mm, width:700mm, and length:1 200mm. 
[0033] 

In the experiment, the air of lOOkPa was turned and supplied to the breakthrough from 
the upper part of the electrode substrate (refer to drawing 1 and drawing 6 ). When the 
rectangular wave pulse (1 microsecond - 10 microseconds of pulse width, peak 
voltage 300V-500V) was impressed to the police box and driven to the electrode 
substrate of the upper part and the lower part as a voltage driving condition, it has 
checked that plasma was a glow discharge state. 

using this plasma — above-mentioned PDP — public funds — when the group 
septum was processed, it has checked that decomposition removal of the resin resist 
residue which had adhered at the time of etching was carried out, and the surface was 
clean, processed PDP — • public funds — when surface observation of the group 
septum was carried out with the scanning electron microscope (SSEMJ^, it has checked 
that there was no resist residue. 
[0034] 

then, PDP by which supplied further what diluted the tetraethoxysilane with hl^ gas 
and O2 gas as reactive gas to the breakthrough of the electrode substrate, and resist 
removal was carried out ~ public funds membrane formation was tried to the 
group septum. At this time, the peak value of impress-pulses voltage was adjusted 
between 300V-800V. The temperature of 300 ** and an electrode substrate was set 
as 250 for the temperature of the processing-object member. It has checked after 
processing that the film of the shape of amorphous [ of SiOg ] was formed in the metal 
partition for PDP. 

Next, the same result was obtained, when what made the dielectric layer on the 
surface of a metal substrate SiOg, aluminum203, MgQ, ZrOg, or aluminumgOg+TiQg was 
used and the above-^mentioned surface treatment and membrane formation 
processing were carried out A result is shown in Table 1. 
[0035] 
[Table 1] 
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m 1 



No 




m7f: 

(ju m) 


7' 7X"' V 


mmm^m 




1 


AhOj+MgO 


2.i(TS)H-0.9 (±«) 


o 


o 


o 


2 


SiOi 


2.1 


o 


o 


o 


3 




2.0 


o 


o 


o 


4 


MgO 


2.1 


O 


o 


o 


5 




2.1 (T®). +1.0 


o 


o 


o 



[0036] 
(Example 2) 

After producing the three siame metal substrateis as Example 1, heating junctioh was 
carried out and it was considered as the polar zone. 

The dielectric layer was used as the oxide film of the bilayer of aluminumgOa+MgO like 

Example 1. Section structure is as having been shown in drawing 7 . 

the PDP as Example 1 with same processing-object member — public funds — the 

experiment was tried Using the group septum. 

[0037] 

Impressing the rectangular wave pulse same to an up-ahd-down electrode substraite 
(main electrode) as Example 1 to a police box. When the latter timing was changed 
impressing about [ 50V-200V ] pulse voltage to an interlayer s metal substrate (the 
third electrode), it was checked that the maintaining-a-discharge voltage between 
main electrodes can be reduced in the fixed range. When the standup of the pulse 
voltage especially impressed to one of the main electrodes and the pulse voltage to 
the third electrode was mutually in agreement, the fall of maintaining-a~discharge 
voltage became the maximum. Maintenance of discharge became difficult when the 
pulse voltage of the wave height mor'e than fixed was impressed to the third electrode 
in falling and the middle timing of a pulse; It turned out that switching of ON~OFF of 
discharge is possible and it can use for a process control using this phenomenon. 
[0038] 

[Effect of the Invention] 

According to this invention, the glow discharge plasma stable under the pressure near 
the atmospheric pressure is formed broadly, and even if a processing object is a 
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metallic member of a large area, the high plasma processing method and plasma 
treatment apparatus of productivity which can be processed can be simultaneously 
provided for the whole surface. Therefore, in a required surface treatment or a 
membrane formation treatment process, productivity improves by leaps and bounds 
by the semiconductor, the manufacturing process of a display, or the manufacturing 
process of those parts. 
[Brief Description of the Drawings] 

[Drawing 1] It is an outline composition perspective view centering on the reaction 
chamber of the plasma treatment apparatus of this embodiment. 

[Drawing 2] It is a top view showing the example of the electrode adopted as the 
plasma treatment apparatus of this embodiment. 

[Drawing 33 lt is a top view showing the example of the electrode adopted as the 
plasma treatment apparatus of this embodiment. 

[Drawing 4] It is a top view showing the example of the electrode adopted as the 
plasma treatment apparatus of this embodiment 

[Drawing 5] It is a top view showing the example of the electrode adopted as the 
plasma treatment apparatus of this embodiment. 

[Drawing 6] It is a sectional view of the polar zone of the plasma treatment apparatus 
of this embodiment. 

[Drawing 7] It is a sectional view of the polar zone at the time of allotting the third 
electrode to the plasma treatment apparatus of this embodiment. 
[Drawing 8] It is an explanatory view showing the example of composition of the polar 
zone to an aspect-of-^affairs-like processing-object member. 

[Drawing 9] It is an explanatory view showing the example of composition of the polar 
zone to a rugged form processing-object member. 
[Description of Notations] 

1. Plasma treatment apparatus 2. breakthrough 3. metal substrate 3a. top metal 
substrate 3b. lower metal substrate 4. polar zone 5. gas introducing pipe 6. gas supply 
device 8. power supply section 9. dielectric layer 10. joining layer The 11. third 
electrode M. processing-object member 
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